The landmark study of race and education in the United States known as the "Coleman Report" (Coleman et al. 1966) concluded that family characteristics are more important determinants of educational achievement than school quality or teacher experience, particularly in the early stages of schooling. From this result sprang two prominent lines of academic inquiry. The first focuses on so-called education production functions (e.g., Hanushek 1997), with an eye toward cost-benefit analyses of various investments in teachers and schools. These studies often pay little attention to family background variables, treating them as exogenous controls. The second line of inquiry seeks to promote social policies that foster student achievement by studying why family background has such a pronounced effect on children's acquisition of human capital.
influence child learning in this study suggests that human capital investments may depend on both parent and child gender, a finding consistent with the conclusions of Lillard and Willis (1994) for Malaysia and Thomas (1994) for Brazil, Ghana, and the United States.
Still, the reasons that parental education has such a pronounced effect on child learning are not very well understood. One explanation that is often posited is that more educated parents make greater investments in children's human capital (Strauss and Thomas 1995) by providing higher levels of goods and services that complement learning and by devoting more time to their children.
1 However, more educated parents in poor households without access to credit may face a trade-off between providing more goods and allocating more time to interacting with their children. Specifically, more educated parents may receive higher wages and thus may have a higher opportunity cost of time spent outside the workplace. Such parents may forgo some time spent interacting with children to spend more time working and may make greater investments in goods for their children's human capital production as a result. Alternatively, parental education may increase the efficiency or effectiveness of the time spent interacting with children, and more educated parents may thus forgo some time spent working in order to make greater time investments in their children's human capital. However, if the returns to education are higher for the children of more educated parents or if parental education positively influences parental preferences for children's education, then more educated parents may make greater investments in both goods and time, even in poor households. Unfortunately, in the absence of very restrictive assumptions about the functional form of the human capital production function and about the degree of substitutability of goods and time in human capital production, theory has little to say about the effect of parental education on investments in children's human capital. 2 Whether and how more educated parents make greater investments in their children's human capital are thus important empirical questions. Due to data limitations, however, relatively few empirical studies have been undertaken. Sathar and Lloyd (1994) investigate the impact of parental education on educational expenditures using survey data from Pakistan. They find that household spending on children's education is up to 75% higher if mothers ever attended school relative to households wherein mothers did not. Similarly, Brown 761 Behrman et al. (1999) analyze how mother's education affects parental time allocation using household data from India. Controlling for workforce participation, they find that literate mothers spend more time than illiterate mothers on total time allocated to "home care," which is defined as caring for children and performing household chores. These results suggest that more educated parents may make greater investments in both goods and time, although neither article addresses this question specifically.
Using a survey of children and their families, teachers, and school and village leaders in 100 rural villages in Gansu province, China, this study examines how parental education affects educational investments in children, focusing on investments in goods and time. The detailed data used in this work afford several innovations. First, the data capture more complete measures of educational investments than those used elsewhere in the literature. For example, nonrequired education-related expenditures, whether the household owns children's reading materials, and whether the household has a designated study area for the sampled child measure investments in goods used in children's human capital production. The number of hours that parents spend helping their children with homework each week, whether parents read to the sampled child, and whether parents discuss their children's school performance with teachers measure parental investments in time used in children's human capital production. Second, a comprehensive teacher ranking captures numerous aspects of teacher quality that are generally unavailable elsewhere. Moreover, teachers in Gansu generally follow a single cohort through primary school, suggesting that the teacher ranking is likely to measure both past and present teacher quality. Third, the relatively large number of villages allows for village fixed effects to control for school quality, local socioeconomic conditions, labor market opportunities, and other forms of unobserved heterogeneity at the local level. Finally, a child cognitive development measure is employed to control both for innate ability and expected returns to child education, a key omitted variable in most studies.
It is found that more educated parents allocate higher levels of both goods and time to their children's human capital production, even controlling for wealth, teacher quality, village fixed effects, and child cognitive development. Evidence suggests that more educated parents expect higher returns to education for their children, offering one reason why parents in resource-constrained households make greater investments in both goods and time. It is also found that the effect of mother's and father's education differs, with a marginal year of mother's education having a larger impact on time investments than a marginal year of father's education.
The remainder of this article is organized as follows: Section II provides an
family) is the dominant practice in China and because sons are generally responsible for caring for parents in their old age. While children are still in school, rural parents often make significant nonrequired investments in their children's education (Hannum 2005) to increase their chances for gaining off-farm employment and admission to competitive secondary schools and universities. Such investments may include the purchase of educational goods and services (e.g., dictionaries, notebooks, reading material, desks, and tutors) and the provision of time for educational purposes (e.g., time spent helping children with homework, time spent reading to children, and time spent discussing a child's academic performance with his or her teachers) as well as other forms (Kong 2003) .
Teacher and school quality vary widely across and within provinces. Despite high enrollment fees, school budgets in rural parts of China are often inadequate to pay teachers on time, to purchase supplies, or to make needed structural repairs. Classrooms may lack basic infrastructure such as a sufficient number of chairs and desks, functional blackboards, and electricity.
4 Top graduates from teachers' colleges are typically assigned to key schools in urban areas, leaving rural areas with teachers who may be less motivated or less well trained (Sargent and Hannum 2005) when they are available at all. Many rural communities cope with teacher shortages by hiring community members who have had no formal training to teach classes (Wang 2002) . Furthermore, teachers in much of rural China follow student cohorts through school; students who attend school in poorly equipped classrooms or who are assigned to low quality teachers face high hurdles in their studies.
All but the largest rural villages have a single primary school comprising 6 years of education. Junior secondary schools consist of 3 years of schooling and are typically located in a larger village or in the township to which several villages belong. Due to the restrictive residency permit system, children almost always attend the nearest school; private schools and school choice are virtually nonexistent in most of rural China.
5 Moreover, the vast majority of the children of rural-urban labor migrants remain in their home villages for schoolingeven when their parents migrate for extended periods-because rural residents face much higher pricing in schooling, health care, and other services in urban areas (Solinger 1999; Du, Park, and Wang 2005) . Finally, children may enroll in school as early as age 6, although many rural families delay school enrollment until age 7 or 8.
III. Empirical Specification
Investments in children's human capital (INVEST) are manifest in the provision of goods for educational purposes and time spent interacting with children. Investment in goods is measured by the household's total expenditure on nonrequired educational goods, that is, spending on school supplies and private tutoring. This measure excludes school fees, required textbooks, required uniforms, and other required spending for enrolled children. Investment in goods used in human capital production is also measured by whether the household has children's reading materials and whether the household has a designated study area for the sampled child. Parental time used in the production of children's human capital is measured by the total number of hours parents spend helping their children with homework each week and by measures for whether parents read to the sampled child and whether either parent meets with the sampled child's teachers to discuss his or her schooling.
The determinants of educational investment i in household h may be estimated by ordinary least squares or a linear probability model as follows:
where FED and MED are the number of grades completed by fathers and mothers, respectively; is a vector of family characteristics including father's F age (FAGE), mother's age (MAGE), 6 the number of other enrolled children (ENROLLED), and the number of nonenrolled children (NONENR) in the household; is a vector of child-specific characteristics such as sex (MALE), K age, and grade level; and e ih is an error term. Because father's and mother's education may affect investments in sons and daughters differently (see, e.g., Glewwe and Jacoby 1994; Lillard and Willis 1994; Thomas 1994) , the sex of the sampled child is interacted separately with mother's and father's education.
Parental education has many correlates that may influence investments in children's human capital, and controlling for these effects may better identify the true effect of parental education. For example, more educated parents may face less severe resource constraints; failing to control for household wealth may thus bias the estimated effect of parental education upward. Similarly, parental education may influence the decision to invest in children's human capital in response to either high or low teacher quality and school quality. A child's cognitive development may also affect the optimal household allocation because more educated parents may invest more in very gifted children or may help less gifted children by providing greater investments in their education. Additionally, local socioeconomic conditions, local labor market opportunities, and community preferences may also influence investment decisions. To test the robustness of the relationship between parental education and educational investments, wealth, teacher quality (TCHRRANK) and school and community characteristics (implemented via fixed effects), and a dummy for high cognitive development (HICOG) are added iteratively to the model described in equation (1). Finally, a model estimating the effect of parental education on educational investment i in household h in village v that incorporates all of these controls is estimated as follows:
where is a village fixed effect. Note that the cognitive development measure g v is interacted with parental education and child gender to allow for the possibility that parents invest differently in high-scoring boys and girls. If parental education is shown to have a positive effect on education investments even conditioning on this rich set of controls, then it will have been demonstrated that investments in education are an important means by which parental education influences child education.
Notably, the predicted values for dichotomous measures fall within the [0, 1] range, and the linear probability model facilitates simple implementation of fixed effects (below). To account for the fact that the error terms are likely correlated across the six different investments, the models are estimated jointly via Zellner's (1962) seemingly unrelated regression method; because the regressors are identical across investments, this approach is asymptotically equivalent to ordinary least squares.
While omitted variable bias may be mitigated by including the regressors described above, measurement error in educational investments may bias the estimated effect of investments on children's test scores. For example, Robinson (1985) and Hofferth (1999) find that more educated mothers are more likely to overstate time engaged in socially desirable activities such as reading to children. Fortunately, measurement error in the investments included in this study is likely to be minimal. First, nonrequired educational expenditures are constructed from detailed consumption records rather than a single response, a method that has been demonstrated to reduce reporting error (Biemer et al. 2004) . Second, whether the household has children's reading material and whether the sampled child has a designated study area were readily observable by survey enumerators; reporting error in these investments should thus be small. Third, parents and children were asked independently about parental reading to children. In most cases, children and parents gave the same answer. In cases where the responses did not match, children were as likely as parents to state that parents read to children, suggesting that any reporting error was not systematic. Similarly, parents and teachers were asked independently whether parents meet with teachers to discuss their children's schooling. As above, the responses matched in the vast majority of cases; where they did not, parents were no more likely than teachers to report that meetings took place, again suggesting that any reporting error is not systematic.
7 Finally, Juster (1985) finds that reporting error in time allocation is greatly reduced when a given activity is undertaken regularly and with limited variation. If assistance with homework is given frequently and regularly, then reporting error is likely to be small.
IV. Data and Variables
The data come from the Gansu Survey of Children and Families (GSCF), 8 a survey of 1,970 children ages 9-12 and their families in a province located 7 One possible explanation for any difference in responses is that the teacher's questionnaire asked about parent/teacher discussions with parents within the previous month, whereas the mother's questionnaire asked about discussions within the previous year. 8 The GSCF was administered in 2000. It was a collaborative effort between researchers in China, Canada, and the United States, including the author. in northwestern China. 9 Gansu's 25.3 million people are primarily engaged in agriculture, and the province is broadly reflective of other western provinces in its low income, low educational attainment, and low expenditures on education. The multistage sample drew 20 counties from all nonurban, nonTibetan counties and 100 villages from those counties. 10 Within each village, children in the correct age range were drawn with equal probability. Separate instruments were administered to children, mothers, heads of household, and village leaders as well as to teachers and principals of children who were enrolled in school at the time of the survey. A cognitive development test was also administered to each child. Table 1 presents descriptive statistics. The average household spends 46.5 RMB per year on nonrequired educational goods and services for the sampled child.
11 Only 6.2% of households allocate less than 10 RMB to educational goods, while 1.8% of households spend at least 200 RMB. Some 54.4% of households have children's books, and 58.8% have designated study areas for children, for example, a child's desk, work table, or bookshelf. On average, mothers and fathers spend 4.1 hours in total helping children with homework each week, although parents do not help their children with homework at all in 32.5% of the sampled households. At the other extreme, 5.7% of households spend at least 14 hours per week helping children with homework.
12 Time spent helping children with homework is inclusive of all children, not just the sampled child. Parents read to the sampled child in almost two-thirds of the surveyed households and discuss the sampled child's school performance with teachers in 76.2% of the surveyed households.
Fathers have completed one grade in junior secondary school on average, while mothers have completed 4.2 primary grades. 13 Fathers spend all or part of 2 months working outside the village on average, although the median father does not migrate at all. Fewer than 4% of women migrate for work, and both parents are absent for the entire year in only six households. The present value of housing and other durables (a measure indicative of household wealth) averages 14,773.8 RMB, but there is considerable variation. For example, 3% of households possess over 50,000 RMB in durables. Boys constitute 53.9% of the sample. Primary school enrollees account for 96.0% of the sample, an artifact not only of the ages of the sampled children but also of the delayed age of enrollment prevalent in Gansu. The median child is in fourth grade, having enrolled at age 7. The household has 0.9 other enrolled children and 0.4 nonenrolled children, on average.
Teachers are regularly and systematically evaluated on such disparate mea- sures as education, experience, attendance, professional publications, student test performance, and student and peer evaluations (Park and Hannum 2001) .
Because this official quality ranking incorporates many aspects of teacher quality, it is likely to be more informative than measures of teacher quality used in other countries. Moreover, teachers in the surveyed areas follow student cohorts through school, so controlling for current teacher quality goes a long way toward controlling for the quality of teachers in former grades. The child cognitive development test was developed by researchers at the Institute for Psychology at the Chinese Academy of Social Sciences and was designed to be independent of academic achievement. This measure is employed to control both for innate ability and expected returns to child education. Scores on the cognitive development test do vary significantly by age, however, so test scores were converted into Z-scores by age measured in halfyear increments.
Finally, it should be noted that China's system of restrictive residency laws prevents rural residents from legally attending school outside their registered residence areas. Since most villages have only one school, village fixed effects control for school quality as well as local socioeconomic conditions, labor market opportunities, and other forms of unobserved heterogeneity. Table 2 presents cross-tabulations of parental education and educational investments. Neglecting other factors, investments in both goods and time rise monotonically with parental education, suggesting that more educated parents make greater investments in both goods and time.
V. Investment in Goods and Services

A. Estimates
The effect of father's and mother's education on the provision of six different education-related investments is estimated via seemingly unrelated regression methods. Note that because the regressors are the same across all six specifications, seemingly unrelated regression is asymptotically equivalent to Parental education has a strongly significant effect on the provision of education-related goods for daughters. An additional year of father's education (FED) increases predicted spending on nonrequired educational goods (EX-PEND) for daughters by 2.3% (significant at the 0.01 level). Similarly, an additional year of father's education raises the probability that the household has children's reading materials (BOOKS) by 1.5 percentage points (2.8% of the mean, significant at the 0.01 level) and the probability that a daughter has a designated study area (DESK) by 1.0 percentage points (1.8% of the mean, significant at the 0.05 level). The effect of mother's education (MED) on the provision of education-related goods for daughters is somewhat larger: an additional year of completed education raises predicted education-related spending by 3.3%, increases the probability that the household has children's books by 1.7 percentage points, and increases the probability that the daughter has a designated study area by 1.4 percentage points (all significant at the 0.01 level). Although all of the point estimates are larger for mothers than for fathers, F-tests show that the hypothesis that there are effects of father's and mother's education on goods investments for daughters cannot be rejected.
Interactions of parental education and a male child dummy (MALE) are not statistically significant, suggesting the absence of systematic gender bias in goods investments on the part of both mothers and fathers. Specifically, an additional year of father's education increases predicted expenditures by 2.7% (significant at the 0.01 level) for sons and increases the probability that children's books are available in the household by 1.4 percentage points (significant at the 0.01 level). However, an additional year of father's education does not have a statistically significant effect on the likelihood that the son has a designated study area. The effect of mother's education on education-related expenditures and on the provision of books is smaller for sons than for daughters, although the difference is not statistically significant. An additional year of mother's education raises the probability of books being provided by 1.2 percentage points (significant at the 0.01 level). By contrast, the effect of an additional year of mother's education on the probability that a child has a designated study area is larger for sons (1.9 percentage points, significant at the 0.01 level) than for daughters, although the difference is again not statistically significant. As with daughters, I cannot reject the hypothesis that father's and mother's education have statistically identical effects on goods investments in sons' education.
Older students are less likely to have access to certain educational goods: an additional year of age reduces the probability that a household has children's books by 4.4% and reduces the probability that a child has a designated study area by 4.5% (both significant at the 0.01 level). This suggests that poorer parents may delay their children's enrollment or that parents with less favorable views of education may delay enrollment and may provide fewer investments. Alternatively, older students may perform better in school, and hence the return to such investments may be low. The presence of other children in the household (ENROLLED and NONENR)-whether or not they are enrolled in school-similarly reduces the likelihood that a household has children's 772 economic development and cultural change reading material by 6.6%-7.6% (significant at the 0.01 level), suggesting that additional children crowd out investment in educational goods. Interestingly, there is no statistically significant effect of additional children on the probability that a child has a designated study area. An additional child enrolled in school increases spending on nonrequired educational goods by 44.6% (significant at the 0.01 level), while nonenrolled children have no such effect, suggesting either that some of the nonrequired expenditures are strongly encouraged or that children's reading materials are not seen as being as valuable an investment as other education-related goods.
Similar results are found for parental investments in time, yet some important differences are evident. An additional year of father's education increases the time allocated to helping children with homework each week (HELP) by 0.20 hours when the sampled child is a daughter, 4.8% of the mean (significant at the 0.01 level). An additional year of mother's education raises the amount of time allocated to helping children with homework by 0.27 hours when the sampled child is a daughter (significant at the 0.01 level). However, we cannot reject the hypothesis that the marginal effect of education on time allocated to helping children with homework is statistically identical for mothers and fathers. More educated parents are more likely to read to their daughters (READ), with an additional year of father's education increasing the probability by 0.9 percentage points, 1.4% of the mean (significant at the 0.05 level) and an additional year of mother's education increasing the probability by 2.6 percentage points (significant at the 0.01 level). Moreover, results of an F-test show that the effect of parental education on the level of investment differs between mothers and fathers (significant at the 0.05 level), suggesting that mother's education leads to more time investments in children's education. An additional year of father's education does not significantly affect the probability that parents discuss a daughter's schooling with her teachers (DISCUSS), but an additional year of mother's education raises this probability by 1.7 percentage points, 2.3% of the mean (significant at the 0.01 level). The difference in the estimated effect of parental education is statistically significant at the 0.10 level, suggesting again that mother's education leads to disproportionate time investments in children's education.
As with goods investments, the interaction of parental education and the male dummy does not yield statistically significant estimates, suggesting that gender bias in time investments is very minor. An additional year of father's education raises the weekly time that parents allocate to helping children with homework by 0.14 hours when the sampled child is male, raises the probability that parents read to a son by 1.2 percentage points, and raises the probability that parents discuss a son's schooling with his teachers by 1.3% (all significant Brown 773 at the 0.01 level). An additional year of mother's education raises the weekly time that parents allocate to helping children with homework by 0.31 hours when the sampled child is male, raises the probability that parents read to a son by 2.9 percentage points, and raises the probability that parents discuss a son's schooling with his teachers by 1.8 percentage points (all significant at the 0.01 level). The effect of mother's education on the time allocated to helping children with homework and the probability the parents read to sons is larger than that of father's education (both significant at the 0.05 level), again suggesting that mother's education has a larger effect on time investments in education than father's education.
Child age has a negative effect on the probability that parents discuss their children's schooling with teachers, with an additional year reducing the probability by 2.1 percentage points (significant at the 0.10 level). As discussed above, it may be the case that poor parents can afford neither to enroll their children on time nor to leave work to talk with children's teachers. Alternatively, this may reflect lower interest on the part of parents or older children doing sufficiently better in school that this investment is not warranted. The number of other children reduces the probability that parents read to the sampled child (significant at the 0.05 level for other children enrolled in school), again suggesting that other children may vie for parent's time. Curiously, the number of children does not have a statistically significant effect on the time that parents allocate to helping with homework; the number of older siblings is negatively correlated with the time that parents devote to helping with homework, suggesting that older siblings substitute for parents in helping younger children.
It is thus evident that more parental education is associated with larger educational investments in both goods and time. Moreover, while higher mother's and father's education lead to similar increases in goods investments, additional education on the part of the mother leads to disproportionately higher time investments. Finally, there is no statistical evidence suggesting that either parent favors children of one gender over the other when it comes to making education-related investments.
B. Robustness
While the parsimonious model highlights the relationship between parental education and investments in children's learning across a variety of investments, it does not account for other important determinants of educational investments. As discussed in Section III, more educated parents may have fewer resource constraints; thus controlling for household wealth may isolate the true relationship between parental education and investments in children's schooling. Similarly, more educated parents invest differently in their children's education to compensate for teacher and school quality; if more educated parents are better able to assess teacher competence or school quality, then controlling for these attributes may better identify the relationship between parental education and educational investments. Finally, a child's cognitive development may affect the optimal investment because more educated parents may invest more in very gifted children. Alternatively, more educated parents may help less gifted children by providing greater investments in their schooling. These three possibilities are explored in tables 4-7.
The logged value of household durables (WEALTH) has a strong and positive effect on educational expenditures (table 4). The elasticity of wealth with respect to nonrequired educational expenditures is 0.11 (significant at the 0.01 level). Similarly, a 1% increase in the value of durables increases the probability that the household has children's reading materials by 0.11 percentage points and increases the probability that the household has a designated study area for the child by 0.09 percentage points (both significant at the 0.01 level). The value of household durables does not significantly affect investments in time.
Controlling for the value of household durables has little effect on the point estimates for parental education. For example, including the wealth measure reduces the estimated effect of an additional year of father's education on expenditures for daughters from 2.3% to 1.9%, remaining significant at the 0.05 level. Indeed, for every investment except time allocated to helping children with homework (owing to a weakly negative relationship between wealth and time spent helping with homework), the point estimates fall slightly when controlling for wealth. With the exception of the effect of father's education on the probability that the household has a designated study area for daughters, these effects also remain statistically significant. An additional year of mother's education raises the probability that a household has a designated study area for a sampled son by 1.6 percentage points, whereas an additional year of father's education raises this probability by only 0.3 percentage points, a difference that is significant at the 0.10 level. Otherwise, the differential effects of mother's and father's education remain as above. Note again that there is no statistical evidence in favor of gender bias in any investment.
With the inclusion of village fixed effects to account for differences in school quality (as well as unobserved heterogeneity at the local level), the teacher quality variable (TCHRRANK) does not have a statistically significant effect on the provision on educational investments (table 5) . This suggests that poor teacher quality is not the primary concern of parents who make educational investments. 14 The addition of these controls reduces the point estimates for father's education on all six educational investments for both sons and daughters. For example, an additional year of father's education raises nonrequired expenditure for a son by 2.0% when controlling for teacher quality and village characteristics versus 2.7% in the parsimonious specification. Nevertheless, the effect remains positive and significant (generally at the 0.05 level or above) for the same investments for both sons and daughters, with the exception of reading to daughters. The effects of mother's education on the probability that the household owns children's reading materials and on the probability that sons have designated study areas remain positive and statistically different from zero (albeit with reduced point estimates). By contrast, the effect of mother's education on goods investments virtually disappears when controlling for teacher quality and school and village characteristics. For example, an additional year of mother's education increases expenditures for boys by 1.9% in the parsimonious specification but increases expenditures for boys by only 0.3% with the additional controls. When excluding father's education from this fixed effects regression, however, the effect of mother's education on goods investment is strong, positive, and significant, suggesting that the reductions in statistical significance are due to multicollinearity between mother's and father's education. However, the effect of mother's education on investments in time remains positive and highly significant (at the 0.05 level or above) even in the original specification in which father's education is included as a regressor.
The hypothesis that the effects of mother's and father's education on educational investments are equal cannot be rejected in this specification. Nevertheless, the hypotheses stating that mother's and father's education have equal effects on the probabilities that sons have access to reading material, that parents read to sons, that parents read to daughters, and that parents discuss schooling with daughters' teachers are nearly significant with p-values ranging between 0.101 and 0.108. Thus, the pattern described above in which mother's education results in disproportionate investments in time for children of both sexes persists. Moreover, it appears that father's education results in somewhat greater goods investments for sons, but not daughters.
Finally, there is some weak evidence for preferential treatment of sons by fathers in this specification. An additional year of father's education does not have any discernible effect on the probability that parents discuss a daughter's education with her teachers, but it does increase the probability that parents discuss a son's schooling with his teachers by 1.0%, a difference that is significant at the 0.10 level. This provides weak statistical evidence for systematic gender bias in educational investments.
High cognitive development among children (HICOG) has a weakly positive direct effect on educational investments undertaken by parents (table 6). Children with above-average cognitive development are 19.8 percentage points more likely to have access to children's reading material (significant at the 0.01 level) and are 17.5 percentage points more likely to have parents who read to them (significant at the 0.10 level), suggesting that parents reward children with higher cognitive development. Cognitive development does not have a statistically significant direct effect on other investments.
15
More educated parents make greater educational investments even when 15 None of the foregoing results is sensitive to different cut-offs for high cognitive development. Note. Grade dummies are included; for estimates, t-statistics are in parentheses; for hypotheses, F-statistics are shown. * Significant at the 10% level.
** Significant at the 5% level. *** Significant at the 1% level.
controlling for child cognitive development. For example, an additional year of father's education raises the probability that parents provide reading materials to children who do not score above average on the cognitive development test by between 1.5 percentage points (significant at the 0.05 level) and 2.0 percentage points (significant at the 0.01 level). The effect of father's education is not significant for either sons or daughters with high cognitive development. An additional year of mother's education increases the probability that parents provide reading materials to daughters who do not score highly by 1.6 percentage points and to sons who do not score highly by 2.2 percentage points (both significant at the 0.01 level). Furthermore, mother's education increases the probability that high-scoring daughters have access to reading materials in the home by 1.8 percentage points (significant at the 0.05 level). The effect of mother's education on providing reading material to high-scoring sons is negligible. Results for time investments are similar. An additional year of father's education raises the probability that parents read to the sampled child by 1.8 percentage points for daughters who do not score highly on the cognitive development test (significant at the 0.05 level); the effect of father's education for low-scoring sons and for high-scoring sons and daughters is not significantly different from 0. An additional year of mother's education raises the probability that parents read to the sampled child by 2.4 percentage points for daughters who do not score highly, by 3.6 percentage points for sons who do not score highly, and by 2.8 percentage points for high-scoring daughters (all significant at the 0.01 level). Mother's education has no effect for high-scoring sons. Indeed, mother's education is associated with significantly higher investments for all gender-ability combinations with the exception of high-scoring boys; father's education has a significant effect on four of the six investments for low-scoring boys and girls and on two of the six investments for high-scoring girls.
With the inclusion of the cognitive development measure, the statistical differences in the effects of father's and mother's education are more pronounced. For example, an additional year of father's education raises predicted expenditures on educational goods by 2.1% for sons who have not scored above average on the cognitive development test, while an additional year of mother's education raises predicted spending by 0.6%, a difference that is statistically significant at the 0.10 level. However, the effect of mother's education on investments for sons who have not scored highly on the cognitive test is significantly larger than that of father's education for each of the other five investments. For example, an additional year of father's education raises the time allocated to helping a son with homework by 0.14 hours while an additional year of mother's education raises the time allocated by 0.37 hours, a difference that is significant at the 0.01 level. Interestingly, there is no discernible difference in the effect of father's and mother's education for daughters who have not scored highly on the cognitive test or for sons who have. For high-scoring daughters, however, mother's education has a larger effect than father's education for both the probability that a parent reads to the sampled daughter and the probability that parents discuss schooling with her teachers. Overall, these results suggest that the effect of mother's education on investment in both goods and time is larger than that of father's education and that this difference is especially pronounced for time investments.
It is also interesting to note that the interaction term of mother's education and the male child dummy is negative in education-related expenditures (significant at the 0.10 level), suggesting that more educated mothers favor lowscoring daughters over low-scoring sons. By contrast, there is evidence to suggest that more educated fathers favor high-scoring sons over high-scoring daughters in terms of reading to children (significant at the 0.05 level). These findings again suggest that some mild gender bias may exist in educational investments. Table 7 presents results from regressions in which wealth, teacher quality, child cognitive development, and village fixed effects are all added to the parsimonious specification. Interestingly, any statistical significance of the high cognitive development measure disappears when fixed effects are included, suggesting that the cognitive development score correlates with some unobserved characteristic of the village. 16 Nevertheless, the inclusion of village fixed effects reduces the estimated effect of mother's education on investment in goods, likely as a result of multicollinearity with father's education. 17 Still, mother's education has a small negative effect (significant at the 0.05 level) on the probability that a son who has not scored highly on the cognitive development test has a study area. The negative coefficient suggests that mother's education correlates with some unobserved characteristic of the village that affects certain expenditures.
18 Parental education remains a positive and significant determinant of most of the time investments for children who scored below average on the cognitive development test. However, father's 16 For example, some communities may have norms about children's diets, which have been shown to affect cognitive development in numerous developing countries (e.g., Freeman et al. 1980) . 17 The point estimates for mother's education are largely positive and significant when father's education is omitted from the regression. 18 If more educated mothers are more likely to live in villages in which schools are open late to promote studying, then more educated mothers may substitute studying at school for studying at home. education does not have a statistically significant impact on the probability that parents read to high-scoring daughters or that parents discuss a highscoring daughter's schooling with her teachers, and parental education does not have a statistically significant effect on time investments in high-scoring sons.
With all of the regressors included, father's education is found to disproportionately affect the probability that high-scoring sons have access to reading materials in the home. By contrast, the estimated effect of mother's education is larger than that of father's education for time investments in sons who did not score highly on the cognitive development test and for daughters who did. Mother's education also disproportionately affects the probability that sons who did not score highly have designated study areas. Again, these findings suggest that the effect of mother's education is at least as important as father's education in determining educational investment, especially with regards to investments in time. Finally, there is again some limited evidence of gender bias; more educated fathers favor high-scoring sons over high-scoring daughters when reading to children, more educated mothers favor high-scoring daughters when reading to children, and more educated mothers favor high-scoring daughters over high-scoring sons when providing reading materials to children.
C. Discussion
As described in the introduction, the finding that both types of educational investment rise with parental education suggests that more educated parents perceive that the returns to education are higher for their children, that more educated parents have different preferences for children's education, or both. Distinguishing between these scenarios is difficult empirically, although there is some evidence in favor of both being true.
First, mothers were asked about the expected income difference if their children obtained a junior secondary education versus a primary education, and if they obtained a senior secondary education versus a junior secondary education (table 8) . Among mothers in the lowest quintile of education, 41.4% believe that junior secondary education has "a great deal" of influence for the future salary of boys, and 40.6% of mothers believe that junior secondary education has "a great deal" of influence for the future salary of girls. Among mothers in the highest quintile of education, 48.7% believe that junior secondary education has "a great deal" of influence for the future salary of boys, and 47.1% of mothers believe that junior secondary education has "a great deal" of influence on the future salary of girls. Some 51.1% of low education mothers thought that senior secondary schooling makes a large difference for boys, while 58.2% of high education mothers did. The corresponding figures for girls at the senior secondary level are 46.1% and 51.8%. Thus, more educated mothers perceive that the returns to education are higher for their children. This is certainly plausible in the Chinese context, moreover, because more educated parents generally have better access to nonfarm jobs, that is, jobs that have higher educational requirements and offer higher incomes than farming (e.g., Dong and Bowles 2002; Zhang, Huang, and Rozelle 2002; Zhang and Li 2003) .
Second, mothers were asked how many years of schooling they wished their children could achieve in the absence of any constraints on finances, ability, or time. Some 61.5% of women in the lowest two quintiles of mother's education responded that they wished their children could attend university. By contrast, 75.9% of women in the highest two quintiles of mother's education responded that they wished their children could attend university. This finding suggests that more educated households may have preferences for higher levels of schooling among children. Both higher returns to education and different preferences thus likely help to explain why more educated parents invest more in their children's human capital.
VI. Conclusion
The literature has documented a strong association between parental education and child human capital development, a relationship that persists despite the inclusion of controls for household and community background factors. This relationship is often attributed to higher levels of investment in children's human capital made by more educated parents, but the nature of such investments has not been well understood. Investments in human capital may include spending on educational goods and services and time spent interacting with children for educational purposes, yet parents in resource-constrained households in areas with incomplete credit markets are likely to face a tradeoff between these investments. Because more educated parents are likely to earn higher wages, the opportunity cost of time spent outside the workplace is high, and these parents may spend less time interacting with children in order to provide more goods for children's human capital development. However, more educated parents are likely to be more adept at teaching children in the home; thus they may forgo some time in the workplace in order to provide more time interacting with children. Finally, more educated parents may provide higher levels of both investments despite being resource-constrained if the returns to children's human capital development differ for their children or if such parents have different preferences for children's education.
In this study, the determinants of six different educational investments are estimated using a survey of children, households, schools, and communities in northwestern China. It is shown that more educated parents are not substituting goods investments for time investments or vice versa but are, instead, providing higher levels of both types of investments. This result is generally robust to conditioning on a rich set of controls, including household wealth, teacher quality, child cognitive development, and community fixed effects, suggesting that the relationship between parental education and educational investments is quite strong. Evidence suggests that the perceived returns to education are higher for the children of more educated mothers. In addition, more educated mothers are shown to prefer more education for their children. Greater investment in both goods and time among more educated parents is thus likely explained by both higher expected returns and different preferences for education.
A second key finding is that the marginal effect of education differs for mothers and fathers: an additional year of mother's education leads to greater time investments than an additional year of father's education. This finding is particularly true for sons who scored below average on a cognitive development test and for daughters who scored above average. Mother's education also has a stronger impact on investments in some goods investments for lowscoring sons. An additional year of father's education raises nonrequired expenditures on sons' education and the probability that the sampled child has access to reading materials by more than mother's education, although this result is very sensitive to the empirical specification. The pronounced difference of parental education does not have a strong, systematic gender bias in investments; promoting education in time investments suggests that mothers either have a greater interest in their children's schooling or that they have a lower opportunity cost of time.
Finally, evidence of parental bias in allocating educational investments is limited. Specifically, fathers weakly favor sons and mothers weakly favor daughters in some educational investments. Nevertheless, these results are sensitive to the specification.
Therefore, if the relationship between parental education and investments in children's human capital persists for future generations, then promoting educational attainment among the current generation of students will increase educational investments for their children, leading to higher levels of schooling and greater investments in their children-a virtuous cycle. Furthermore, because an additional year of mother's education generally increases investment in children's human capital by more than an additional year of father's education, and because mother's education does not have a strong, systematic gender bias in investments, promoting education in the current generation of girls is likely to have enduring effects for future generations of both girls and boys in rural China.
